(i9)0^H#wjt (jp) (12) ijt 1^ $g (A) iiDm-mmmmn 

#^2001-38138 
(P2001-38138A) 

(.^y^mB ¥^13^2 fll3B (2001.2. 13) 



BO ID 53/32 4 D0 0 2 

BOIJ 19/08 ZABE 4G0 7 5 

B 0 1 D 53/34 1 3 4 E 



<5i)inta' mm^ 

B 0 1 D 53/32 
53/70 

BOIJ 19/08 ZAB 



*3SE«f^ m^m<Dmo ol (^13 m) 



(21)fflK## 


#^¥11-218866 




OO0OO4064 












¥^11<^8^ 2 0(19^.8.2) 




^mm^timmmummm 2 »56# 






(71) a® A 


592169356 
















n^imimwrnm^m 1-1-2 
















s^m=&*aflfflSiSK^fflirr2»56^ 0 
















10005^58 



















<54) mmo^mi mnmm^m^^zmm 



(57) mm] 




< 2) J; 5 {o:«^*JpiS-r5 r i 

^^03^;ti/Ude-%3 c V~l 0 c Vt-rs- <t3r#ilS:i 

?g;i^*?>fc46co/^°/ux PI •rij^mf^Mm<^^<^^^Mm. 

4-. ffSPW-^^-f y x^Srtitf)*^^t-rs^iWf*^N°/Wx 

8 ] MlB/>=* Al#3Sf*:roF^^-T?7°9 XV ^ 
-r S (^^^ $ r t ?r!|^® i i- S fS*JS 1 ~ 6 (75 

^ x''^ "4^ ±Rg S S «^-^ 7 * /I' i (OStS to: J; o T 

[ 1 0 ] BfiiB^il'r'<*«)K*tt*P^«*> 
m $ 5 #ttl X i L . £ COg^tti *X {C't ^n^^-<:t 

67^7 XV J; o-r4S*/£it^«'^^^«-t-5 r. i *!t#»i 

[W*ri 1 1 1 mM-t^imw^^timmmm-fi> 



(2) 2 0 0 1 - 3 8 1 3 8 

2 

rt-c»c«y9xvsrlS^^^i^5«#^m11^lfti;lTO^-t- 
cortf|5T->'-«/i'X^S; X-r ^M;^ $ -ti- 5 -'■^/wx i 

5 J; 9 icH^SrJfljS-rs J; 5 ^.e^-^-'Vxijiatijct/teiti*^ 
J:;^'^/^=¥— ^ 3 e V~ 1 0 c V t L.tzZ. t^m'0.t-t ^ 

w*js 1 3 kz.w.m<nmnviimmm.o 

Ift*ill 5] RfltB-'>^* At#jtf^(;5|^|f(5-c-7°-7X-7 
20 i^jUJt^tt^, 5 X 1 0'"T>"<T/t!>JLil,i:i: Ufcr t 

6] Btiia^^/i-xi;!!^^, wmmwt^ mx 

CO-;/? co*ii^®(::s3;ttbn/-c|gl corns /^^7^7Atijft 
f$cofiii::^(0*jSffil-S9:itfeti;7t^ 2 costit *i9:it. ^n^^:. 

lli*ril8] SfllS^ 1 *3j;0«^2<75i;1S(7?-?rn^'n 

[t»*JS l 9] fliJfB»l*3j;V^2(7>®ti(»^^x.?fti. 

40 Ift*:« 2 0 1 WIB» 1 *i <t 2 (Omtlco ^ tt€~tl 
9 (Dfsjn;^Mc:tB«cr)!i^W*aai^Bo 

fflm#*TOP-t-^::i^<l#mi:-rsW*iSi i~i eco 



(3) 



2001-38138 



Kb 

(W*3:i2 6 ] mm^^:^tf Mnm:Wo:>Mmjuzwm^ 20 
iiatatm^?i^i*Lfci::<^^#mti--^ 1-26 

Lfcc: i: $r#m t^^tmm 1 1-27 (OfpTtt/i>{ciBtt 
a^^^'fHcK^'ilLfcr. ^^#mti-5f«*ri l 1 --2 7£Offl7 

3 0 ] mmmco^^:=^:fyMwm:^<ommm^ 
mj:^ijmmm^mQi~^ ^ o {mmutz:z.t irwmt 

[ 0 0 0 1 1 

[0 0 0 2] 



[0 0 0 3] %^mm^^X\^^^iy(D 

mm x-h^fi:}£}i\^^^tz.!K^.t^^^ ^ %m m.x^< 
K.h^x:^K). 'm%Mmmw\^\xf^->x^<^*y H ^^^ii^ 

^ p 'i-nm'^mm{^^< v ^mm^^ t^z x o xm± ^^tz 
M'f-^^mLtzt'S^wtRm^'txm'B^^^^w^&i^ 
Ltz *9 mm^m^m^fz ^i-^zt tm^^nxi^^^o 

[0 0 0 5] ±mLtzy<ju:>^Mcmy'yX'^^y^m\^tz 

m^tf::^mmi3ii<Dmimt Lxm 2 {z^.-r^ 5 ^mm 
ity<v^nm^mmLtzi,(Dhmm^^x\^^^. z.(d:^ 

wm2^mm.\^tzi:,(Dx-h^, -^t^^ ::(Dm^\zn. m 
Lx^< v 'Ynm^mz.i-^o\zLx\^^^, 

[0 0 0 6] ^Tt. IIl3(c^1~j: mWccoy^'U'- 

hmme ^Tf.v^zW'm^cimL. mm-t^yi-- hmm 
:^mm3^zmmLfzi,(Dhmm^tix\^^^, z<Dm^^z 
m6<Dm^mm^^x^ yu- hmme t y^-Ymm? 

t COM (c ^ § XV t Kfc $ 5 i 

^nM. 1 1 9#, 1 9 9 7^|:l^^v^T. 

[0 0 0 7] 

■t 5 i5fef*a 8§ (JO * / 1 y 4 -V ttfe ^ SBS U T V ^ S CD -e . 

ffif*/^^^ rjftn 5 ^PsT (c: 1: o TiiS'T" ^ xv ^li^- l 
/^V^ir V^9Pp1Si;avfc5^ HI 1 l^i.i^ LfcpJ-Cf^ , 

4 *5 J:.t>* 5{zffk^^o{zy^-i^mm2 (Dmmi,z(D:;^^k 

\-ti^^\z m\^\ \zmn.yy i^mw-m^ \z. 



5 

[0 0 0 8] ^fc. ±mLtzu^(Dmmi^mi7mx 

i- ^ fc i6 icffi a V jf^/i^as^^ SrJ^o fcm^ t SJ^: it 

yy(Dm^AX^i-Xoii^. 1 c vfiia:co:x^./w^-^ 
^i-^-i:Wofzm'¥'(Dmmm&<^<^:^o ^^^^ 

[0 0 0 9] ^hK^ /^V^-;^«aS5rfflv^^®'a•t?fc. 
y-i' v-^/Sr'^Wi: < ^^^l?-*- 5 (-tt 3 - 1 0 e VSit 

t^mmxPyh t ^(c/N/w;^ti^M< i-5 r t i)mmx-h 

fflv^/c/^/^';=^mM"ett. 111 7 (CTi^i- J: 9 (c:i:t±;i^ 19 

<^ ^^:=i:^vm<D.^.x-^mtfj:^) s m^tm<. 
\z.^fm^^f)^^ i 9 M.xm^xt^^^\ 
[ooioi z.<D^o fmm^%^B:-t^fz.mci,-t. m 

LTt^. GTO (Gate Turn-off 
Thyristor) ^ I GBT (Insulated Gate Bipolar Tra 
nsistor) fj:^t^h^t^^ G T OT^ttB 8 iCTi^'f J: 9 

^MX±fii't^Z.k\^X^fi:\^\ t.fz. IGBT-CfcHg 

9 {Zff^-t^ 0 ICIG T O i: n htLt-j.tt'^ V) ?0^^ft|litT'^N/WX 
« t> *I V ^ :^ ^ e^V ^ i: < >£> ^ 3 

[0011] :^%m(r^ sfi^«> ^OiM-r-^^^t^M&'tt? 



(4) 2 0 0 1 - 3 8 1 3 8 

6 

[0 0 12] *!i9^iOfiii(DS6^fl, gfSO^W?:?^^ 

10 [0013] ^%m(o^h{^m.(D^mt. Aimi.fzm 

/I- X «?!fjc: J; o ^ S it 5 r a # -5 
[0 0 14] 

2Q r.(7)iEScm:/^xV(i:)(Cit^$ttyt^ ^^^:s?7/w^^)PiS^tbfc 
«^ t Si^^ * it T ffi-t 5 r. IS: t ^ t <7> 

[0 0 15] Sfc. *lgiqi::J:^.#«&a»»l. ^ 

/N :^ MWMW^(^wmi n xnmy y xv ^ $ it ^ 

ti^^h<r>xh^o 

[0 0 16] z(DXofj::^%mii^<k^mwfiiiimijm^ 

X nmSi^i^ 1/ ^ T (1 . / N ^ A ttjtt frco Kdi 7L I- fp' o T 

40 [0 0 1 7] J-aiLfc*^W(-i:^ffefg4aa:^ffijoJ: 
*i|^«Sr :^ Atftigf*c7)rtg[5T'^ii $ it 5 :^ 

mi^iMxh^o ::<D^ofimt^{cm^xit\ /v::=-;^Aii 

3tf$: (?5 ^ nxm ± § it ^ My y XV $r /nVp;;^ ;feSc« :/ 9 
50 y<ju:^ikm^n ^ <^y^^^^^^tirAxh^o co/NVw;^Jicl; 



7 

[0 0 18] r coj: 

iSai;f?;yU^—||^<;0:3i;t^yV:3?^— ft 3 e V-- 1 0 e V t"?" 

^ it^ V ^^^jK $ it ^ ^ . / </i-:^Mcmm /^Vw 
«MSz:^j±;^?^{9m±^. 5 X 1 o'"r>'--^r/s>i^±, 

L<fii X 1 0' ' T >^-<Txmj.±t't^(Dmm 

[0 0 19] *m«ic:^v^T(l. wCOj; 

t 5 SS^ W^lJ (cfi 5 - cl: ^ 

m (dv/d t) (Dy</P::^mi±mwhti. pfim.(DMcmy'' 

[0 0 2 0] *^0^(Cj;ttff, St^le>'^n::^7i^J|t3gf*(7) 

^(5 y X -7 ^ IS ^ ^ -t- 5 /c ^ (7:) m f i: . / n ^ t# 
[0 0 2 1 ] Sffl^Lco®S::^f^i:¥tT?^^::fyr^ 

[0022] *fc, Mnm{^(DwmL<^m&i7 

. / > ^ ;^ A (J m^^^cD Hii^L ^ 
[0 0 2 3] ^e^lc, /^::^;^At#5gf$(;)l**fc(l^S 



<5) «rM 2 0 0 1 - 3 8 1 3 8 

8 

mm t (Dm {^immm m ^ jp -r ^r^^^r^^o 
t:^^mm-^tc.{:immK^{z^mLtzmi^^&.xmi^^^ 

[0 0 2 4] 

mw^mij&<D^ 1 (Dm^mfmi^^^^i^mmxh^o 

m^t Lxmnmmm^^^f^?>y^^:^Mnmti 
mi^^^iy^Dxh^tK micommmKtoi^^xit. -(d 

Til. :i(Dn^(Dfz^{-^^:=:-tlMni&#l 

ix-^mxv^^uxK<7:»> v-n-liaii 3JoJ:U^i 4 

o^i 4i:mmmxmm^^:ittx^^. 

20 [0 0 2 5] :^fijTtt. tRm^r^^»'i^;6^(b#-ttl^ 

^ $ :y ^^x-e?i?i5feL. 1 ^-^f^y^mtz^m^ sitcom 

30 Hz, 5 KH z t-t^o 

[0 0 2 6] rtb^>cOyNrr.:^ At*3tf*l IcoMa^Ll 

2 (Dmtmm'^fz. ^9 cofmic^^ mm 3 , 1 4 

^ :y^>^1^^X^ilS)a&mJ!Sl 5Coaj:^SfiEft. Miia 

1 2(0»fBi*^. ^N^* M»3tl*:i 1 oS$i3j:t>*ii:S 

40 'Mxh^. -^fz.^ Wmii 2(r)t^^ 5-1 

[0 0 2 7] ail \^^%m\^^^mwmmijm(Dm 

^^WTfi^ :y v/^StS 1 3^^ J:t/i 4 tr^rifcSM 1 5 

(-g^^^Lfc/^^ mnx\ty<jvj^mM^i Q\^m%ir^,. z. 

3tf* 1 1 coHii^L 1 2'm/NVi/>^)^l;:/9XV;0^^it$ 
50 ttS/ii^, *:|§s^'em::<;5^NVwxl;M i 6 4•.^^^Vl-X^pfell 



9 

/L. #S 6^ * T'^/St- 5 J; 9 /.^ t> (c :^ 
[0 0 2 8] 1 6^ 

1 0 e voi«v^^^>yu¥— Sr^^o7t«i^^iav^^6J*-e 
±. L< X 1 0" ' r>^T/m:x±<Dmkfm 

1 X 1 0'^ V/sfI«T?*>^o *fc. y^JUy^m 
[0 0 3 0] :^mm^^id\^^Xn. Z.<D^ofi:iKM.^m 

m'^x^^(Dx\ AMitx%. m^mnhmn\^A-^ 

mco^<^^^Mm^t LxMmxh^o *i§p>^K^^v^r{i. 
y<ju:^(Dm!±mmti 0-7 0KviiiS/6^»ig-e*>^o 

/^V^';?^<;o|*^MUffl^»lcov^T«i:KH z^>b 1 ok 

[ 0 0 3 1 ] [211 3*SJ;t/l 4(t. ±mLtcmi:^<^ 

urn 4 <Dmmm(^-W:^^^i^\^x7f^'rmmmxh^o 

m 1 3 o^ste^jTii>'N^:^ At#3t# 1 1 (on 

ji?L 1 2 co»fS^^<^?r 6 i: ^ v-^Ste l 3 

Mt L. yiy::u'mmxnm^L(^mQU^mi^^^j:\^^^ o 



(6) mm 2001-38138 

10 

y'y=^mM\t^^=^tiMsmMWi i(r>±.m^'Koxx^h 
[0 0 3 2] la 1 5 *i§wcD^ 1 (Dm^mmcm 

Hi r^Bcfct/l 8 ^>'v:::^:;^A#2t#: 1 l<Dm^zn\^^ 

^mmmmm \^fmmm^m<xmm. ufc to-efc-s, 

f* 1 1 L/c^ma-r^ff^i^-t-^ ^ ic J: ^9 . 

HiiTLl 2O^qB^R^S;0^/^l/N> :y v'^S«Sr$B(::» 

[0 0 3-^3] [a 1 7 J: 1 8 (i. >^</UXm?Jl I 6t> 
b/c ^ ^ (C>^v- ;^ AtSatf* 1 1 (50*^71 

i"W®ig*5J:t/i|t¥WKIl]T*>5o wtbb (7)111 ffi^ciTi^i- 

1 2\zm^xmm:f'7 :^-^t^^^^fhXio^ . X^fct^o 
*5 J; XI^J& y i> )V t m ¥4 ^^^yiy 

Mcm^y :^-^\t^^:=^tf M.mm^ i l «7:^Ma?Li 2 CO 
^m^^ fp" o T ^ ^i- ^ fp^ffiiSB 1 o T 1/ ^ -5 r i ;65|t|f^ 

[0 0 3 4] ±.mLtzm i—w Q (^MMim^m^x 

lis *Jc«"r^X'vSr^v-.;^^t#iif*: i 1 coKii?L 1 2 CO 

miPi i oKa?Li 2(7:)®a:^f^ia[^^S*f^lci^a 
m^i:^x.^h<DXh^o Sll 9ttc:coJ:9?iS20S 

1 1 coi^i£ctJ/L^lc, sa?L 1 2 <b ¥tf fc: C7 ^ -tm+ffi 2 l 

1 1 (DWm^l 1 2 (7:'l^§|5(::i^~-lc/NVP;^*icm:7^^ 
XV;)S|g^§^^, S:a7L^iiS#:5^fxt1^|r^^^^5;fr§ 

[0 0 3 5 ] 1112 0ll±3$L7tia 1 9\c^sLtzmmm 

50 mmi^ 1 1 (7>ia{^4i.mw»ii?L 1 2 co®fi:frr^ic:-*co 



11 

h 2 3(::ta^L. ffiffl^a^m'T^i— h 2 4 tell 

T i^^ ^ ic ^ -ti- § (7:> /5vif^ ig 1? -5 o 
[0 0 3 6 ] m 2 1 J;^^ 2 COS^Stl^'c^fS 

It. mS 2 2 ^/v^:^ 1 1 co^JlffilcM* L/C 

?Ll 2(c:jlL/'ctc7:^r^fo5. rco^-a-Hii^L^mcSo 
r XV^^v^^f ^ J: 5 1 SIco C7 ^ -V 

mm 2 5 m 2 If CO C7 ^ -Ymm 26 1 ^mm^^^^wc^ 

[ 0 0 3 7 ] E! 2 2^t[lI2 1 tC?r: L7t»8 0*»J^ 

i-mtl 2 5 2 6 ^:^v^:^:^ Atf 1 1 (D 20 

WiiiJL 1 2fc:iiLyh?5i^ *^Jt?{im^boS11?rMafL 

^c*m*f*44-*«brfM Lfcp Kffitt2 7iyJ;tJ^2 

7ioJ;tK2 a^ia^LfcSjifLl 2(t^^|ca7)^H'5c7:) 

X, m2 2\:iff^'t^oK^^^j:V)m<^mLxmf^ij7!)^ 

[0 0 3 8] 1112 3 ft. *fgP^{wJ:^® 2c50S:^fS/7Jc 

{cm-^<m9^mmmcom i o<;>wjfif^ij^^i^i-t>coTfc 

{c^ 1 *^J:t/|| 2 (t:);^ h U :y:7°isffi3 J; t/3 2 ^SS: 30 
«^Lfe*>Ot»fe5o :it7:>cl; h y :yrmtl3 1 :|oJ; 

ffl-r^W-a^imMiia 1 2 COM Pg^R57^c75^f+S?R?i^^^S 

1 1 J; 9 \mm<^y^=^:^Mnmi¥ 1 1 ^±t*. 



#Bfi 2001-38138 
12 

[0 0 4 0] ^^(C. #:t^;^1^co:t^tlWO#^»7!)v 
*V^»#-^. Mfaf^(7>»;^';^^co:fr»4^KcO^|^:gcof^ 

\^-<D^ 9 J^^S*^+5>tiffi L/^Vvr ir tfe^, rco J; 

*>^o ^CT^^^IgS^COlll 2*^feM^C*5V^Tft. 112 5 

IC^I- J; 0 kmM(,<^^^:==-io Atiitf* 11a, lib, 1 
le\ 1 1 d^CWfCigM-r^o rcT^J: 9 ^i^^/x'j^ga 

[0 0 4 1 ] 1212 6 (t. ftSco^^^:^J Apagfrl l a ~ 
1 1 f ^ ^ :/-7=' AfcE^i| Lfc*mi^^c^ 

<5o^ 1 3 %m^\^n'-^%<ox'h^a 0 2 6 toi^ x^timm 
ft. y-^^i3j>m^^^^^mm^^^ tmz.mmmK 

^^fpll^iar, ft«no2M(DyN^;^A#3fe^^ 1 a:|oJ;r/ 

v^^ms^^i (Dyov^mmi e a tci^j^u. g55cco2o 
^ V =^'mM^%2o-yy<)v;^mm. 1 6 b \mm. ^ 

(n 2m<^^^^^ M^^^x 1 e*3J:t/i 1 f <DS$«M 
< -^cof^fflco/ >y iX^mW>Sr^3(7)^>VW>^ 6 

[0 0 4 2] ^1C0/nVI^;^«K1 6 a (c:^M$fl'5^^ 
-:^i^«3af*l 1 a4oJ:r>*i i bft. ^Ilib®ffl«c^« 

^ L . » ::^7^* X 1- * $ H 5 w sr^Mw^c a jB-r 5 

tcO-C^'g). »:^7?/^yWX®^g l 6 b 

A«it*l 1 c^oJ;t>^l 1 dft^ajg^Jgc^tM-^'g) t 

5*>C0Tfe^o ?^>)(7:)2ocO/N::^;^A«3gf*:i 1 efcct 

t/1 1 f ftitaeffl«*t«^st-5toi?fc^ ■^mm\^ 

CO J: 5 /^at^t^it ^ i 3 CD/NVw;^®|!a i 6 

a , 16b, 16c (D]^t) \^-^ mffilt, ^f\.^.f\. 1 5 
KV\ 2 0KV:|oJ;t/3 0KVi:i™5::i;?5^'C#;5, 

[0 0 4 3] 1112 7ft. ■^mm^x.^^^^mm.w^T) 



13 

[0 0 4 41 ^^-*A#fjit($l 1 (OJfSTLl 2<75FNii 

[0 04 51 028 J; ?>m9mmmmim 

mm Id <t ^mK^mmm 4 4 ^^-r 5 4 

O. , s o... y-i'sf=Jf->://<si'co**#5R(4riT-|g^ 
$ tu^ 3S!fe«':^9 ^•v i; L -c5)-» $ ti » i <?) J; ^ 

[0 0 4 61 *ISB^(i;±ai LfcHSi^iilcm^^^ixS 

* tT. 5 ^-Ji-«¥-r s to imm u fc zi? , *b ?^ <t 

[0 04 71 ^hiC, ±34 Lfcll*teWT'f4*ar«-r'<# 
[0 0 4 81 



(8) 2001-38138 

14 

[0 0 4 91 S/t. 1km.-fy^-7^%±^'iZ>mMt 

10 ^M|gJ^ii!t^!IWitt^PJtelS:(::iiffli-5co|rigLT^^5o 
[0 0 5 01 ^ ~<75J; LT. 

M*»ffl-t-5 i: ct o T. :^m*«r AJtlcjfir *j±tf 5 
[00 5 1] *5t, ^n:=j(7 A«jt#:<:o«ai?L«Ojlft* 

m\cm^tzf^mkmr^%'^-ri(r)xmm^mtm*^ 'o s 
[0 0 5 2] wMMnmi-is mm^ m^\-t. sio^, 

[0 0 5 3] *igBj!(dj;stoa$^a(4, iKis 

30 muin'^mmm 

mmm.(^mi^^^^'tmmxh:^, 

i:^-irmmxh^o 

[B 4 1 Hi (-'1^ Lfc?**co#:*?'xtoai^|i}i:*3it5 

40 =. p •i'Mcm<nm^vim^ffi-f-m.mmmxh^. 

[me] ii65fec75i*Jilja7*7XVct3(c::tRii$tL2>«-f-co 
[0 7] 9 h p >-^ffiV^fc/^yUXtigg^>e>^:^$ 

[HIS] GTo^m^^tzyvu:^m.mt>h^^^i%?>^< 

[[119] I GBTSrfflv^/-c/^V^;^mjK^>c^^^;J^5 
50 ^-?/i^;=^&li5*^r:-tlS0T'*5S„ 



(9) 



12001-38138 



15 

mil] m\:-<^^m<o^i(r>m^m^mm^m<s 

[HIS] y ■y->^mti&•ffll/^-5*^0J!(' J;5||3(0 
[ia i4] 1^ i:< ;^ -y-y^milSrJlV^S^^B^tcJ;^ 

[mis] y^::^tiMnmi^<Di§mimm Lfzmmm.k 

1016] m\:^<t<D:>^ -yly^mm^'^^Kizl^X^ 

lll6^(o:T^i-»Mffilll-t:-*> ^„ 
[Ell 91 *?gP;i(cJ;^m2OTS7tsfi<j/d;|gfiS;};iS-^< 



16 



* [El 2 2] mc<-:^%mff^w>2(Dm:^mmnm^&-i 

[1112 31 |5lC<*^g^tDf^2W«*e<]/j:|||fife(ca'i! 

<'l^'K®;aSBO|| 1 OcoimFi)&.i^-t-;»[llT'fo5o 

[EI 2 4 1 m^(n^^=.:ti Am^i^atmicmm l/c* 
^w<oifeKMa$g«coii 1 i5iJfe0ij?r*-r»iat?$)-5„ 

[1112 51 fflifcco-'N-*A^5g<*:?&^>'7^A(c:|S?iJL. 

/■c*^fl^(»!i^«*!i,a«e(;5^ i 2iijte^jsr7j%-ri^a-T?*3 

10 im 2 6 ] MVk<r>^^:=^:f3M.mT&i^i:-P i^fMcmm L 
[m 2 7 1 *l§i|icJ;S/Nc^;*7A#ag|$:(75Kffl7L'50|^ 

[n 2 8 1 ff^mwmmmu^m^ Ltz :::^mm 

11 ^N^^Amatf*. 12 WiiTis 13, 14 

20 17, 18 mmmi.Ki!i^!s>/ -yu=Lm.m. 2 
1 f^-f-rmte. 22 ^Mifliffi. 2 3, 2 4 m 
m^i^—h, 2 5, 2 6 uH-Ymm, 27, 28 

p Kmffi, 3 1,32 ;^ h li -yiT^mii, 4 1 
■MSP*^, 4 2 ^"i^ h, 4 3 MM'M. 4 4 #1 
4 5 ^moi^K'Mm. 4 e M?^ 



m 1 } 



[III2] 



[11141 




<««<C<<< 1 




[1213 1 




[12151 



y X X X XXI 



|X X X XX 



[mi 71 




1T# 



i<*<.' a * 



(10) 



2001-38138 



[06] [07] 




(11) 



1#M 2001-38138 



[I2I13I [|i!l4] [mis] 




(12) l^-m 2001-38138 



[1^22] m23] 




(13) 



!H?M 2001-38138 



[02 8] 



1 




41 




F^^ — 4D002 AA21 AC04 BA07 CA20 GB20 

4G075 AA03 AA37 BA05 CA18 CA47 

EB41 EC21 EE33 FA03 FB04 
FC15 



Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2001 -0381 38 

(43)Date of publication of application : 13.02.2001 



(51)Int.CI. B01D 53/32 

B01D 53/70 
BOiJ 19/08 

(21) Application number : 1 1-218866 (71)Applicant : NGK INSULATORS LTD 

ISHII AKIZO 

(22) Date of filing : 02.08.1 999 (72)Inventor : IMANISHI YUICHIRO 

SHIMIZU NAOHIRO 
ISHII AKIZO 



(54) METHOD AND DEVICE FOR TREATING MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently decompose 
the harmful material such as NOx, SOx and dioxin 
contained in waste gas to harmless material by 
discharge plasma. 

SOLUTION: In the treating method, at the time of 
generating pulse discharge plasma along a through-hole 

12 by connecting pulse source between mesh electrodes 

13 and 14 provided at the both end surfaces of an 
electrically insulating honeycomb structure 1 1 and 
passing the waste gas containing the harmful material to 
be treated through a through-hole 12, the harmful 
material is decomposed by allowing the harmful material 
to react with high energy electron and radical generated 
in the pulse discharge plasma. The discharge plasma is 
uniformly generated over the whole honeycomb 
structure and the decomposition efficiency is improved 
since discharge space is specified by the through-hole 
of the honeycomb structure. 
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CLAIMS 



CCIaim(s)] 

[Claim 1]A substance disposal method generating discharge plasma inside a 
honeycomb structured body of electric insulation which has two or more 
breakthroughs which a fluid containing a substance which should be processed passes, 
making special material in a fluid which passes a breakthrough react to this discharge 
plasma, and processing. 

[Claim 23;The substance disposal method according to claim 1 making discharge fpr 
generating plasma inside said honeycomb structured body into pulse corona discharge. 
[Claim 3]The substance disposal method according to claim 2 accelerating an electron 
so that it may become the energy which disassembles toxic substances, such as 
dioxin, efficiently, in order to generate plasma inside said honeycomb structured body. 
[Claim 4]The substance disposal method according to claim 3 energy of an electron 
accelerated by pulse corona discharge being 3 eV ~ 10 eV in order to generate plasma 
inside said honeycomb structured body. 

[Claim 5]The substance disposal method according to claim 4 making the pulse 
current rising characteristic of a power supply for pulse corona discharge for 
generating plasma inside saidv honeycomb structured body more than 5x10 ampere / 
second. 

[Claim 6]Tha substance disposal method according to any one of claims 2 to 5 
generating a pulse to which said pulse corona discharge is made to carry out from a 
semiconductor pulse generating circuit which uses an electrostatic induction thyristdr 
as an active device. 

[Claim 7]The substance disposal method according to any one of claims 1 tO: 6 making 
discharge for generating plasma inside said honeycomb structured body into surface 
creepage generated in the direction parallel to a breakthrough of a honeycomb 
structured body. 

[Claim 8]The substance disposal method according to any one of claims 1 to 6 
generating discharge for generating plasma inside said honeycomb structured body in 
the direction which intersects perpendicularly with a breakthrough of a honeycomb 

structured body. 

[Claim 9]The substance disposal method according to claim 1 a reaction with an 
electron and a radical which are generated in discharge plasma which generates said 
substance which should be processed inside said honeycomb structured body 
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including a toxic substance decomposing a toxic substance into a harmless substance, 

or carrying out conversion to other substances which can be caught. 

[Claim 10]The substance disposal method according to claim 9 disassembling toxic 

substances, such as dioxin which make said substance which should be processed 

emission gas discharged frorn an incineration system, and is contained in this emission 

gas, to a harmless substance by plasma generated inside a honeycomb structured 

body. 

[Olaim 1 1 ]A substance processing unit comprising: 

A honeycomb structured body of electric insulation which formed mutually in parallel 
two or more breakthroughs which a fluid containing a substance which should be 
processied p^ss^s. 

A power supply which impresses an electric field which is connected to an electrode 
means which generates discharge plasma which generates an electron which reacts to 
speciial material in a fluid which passes a breakthrough, and is processed inside this 
honeycomb structured body, and this electrode meahs, and generates discharge 
plasma within a breakthrough of said honeycomb structured body to an electrode 
means. 

[Glaim l2]The substance processing unit according to claim 11 using said power 
means as pulse power which generates pulse discharge plasma inside said honeycomb 
structured body. 

[Claim 13]The substance processing unit according to claim 12 having pulse width and 
amplitude which accelerate an electron so that it may become the energy which 
dis^sserhbles toxic substainces, such as dioxin, efficiently about pulse power for 
generating pulse discharge plasma inside said honeycomb structured body. 
[Clalim l4]The substance procesiSing unit according to claim 13 energy of an electron 
accelerated by a pulse discharge being 3 eV 1 0 eV in order t6 generate plasma 
inside said honeycomb structured body. 

[Claim 15]The substance processing unit according to claim 14 maiking the pulse 
current rising characteristic of a power supply for pulse discharges for generaitihg 
plasma inside said honeycomb structured body more than 5x1 0 ampere / second. 
[Claim 1 6]The substance processing unit according to claim 15 constituting saiid pulse 
power from a pulse generating circuit which uses an electrostatic induction thyristor 
as an active device. 

[Claim 17]The 1st electrode provided in one end face of said honeycomb structured 
body at said electrode means, The substance processing unit according to any one of 
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claims 11 to 16 constituting so that surface creepage which provided the 2nd 
electrode provided in the end face of another side of a honeyconnb structured body, 
impressed an electric field for discharge to an extending direction of a breakthrough of 
a honeycomb structured body, and met a breakthrough may be generated; 
[Claim 18]The substance processing unit according to claim 17 constituting each of 
said 1st and 2nd electrodes from a conductive mesh which adhered to the end face of 
said honeycomb structured body. 

[Claim l9]The substance processing unit according to claim 1 7 constituting each of 
said 1 st and 2nd electrodes from a conductive layer covered by the end face of said 
honeyoomb structured body. 

[Claim 20]The substance processing unit according to any one of claims 17 to 19 

covering each of said 1 st and 2nd electrodes with an insulator. 

[Claim 21]To said electrode means, the 1 st electrode of said honeycomb structured 
body mostly inserted in a central breakthrough, The substance processing unit 
according to any one of claims 11 to 16 impressing an electric field for discharge in 
the direction which provides the 2nd electrode formed in a peripheral face of a 
honeycomb structured body, and intersects perpendicularly with an extending 
direction of a breakthrough of a honeycomb structured body. 

[Claim 22]The substance processing unit according to claim 21 constituting the 2nd 
electrode formed in a peripheral face of said honeycomb structured body from a 
conductive layer covered by the whole peripheral face of a honeycomb structured 
body. 

[Claim 23]To said electrode means, to two or more breakthroughs of all of said 
honeycomb structured body, or some of walls of those. The substance processing unit 
according to any one of claims 1 1 to 1 6 constituting so that an electric field for 
discharge may be impressed in the direction which provides the 1st and 2nd laminated 
electrodes so that insulated separation may be carried out mutually, and intersects 
perpendicularly with an extending direction of a breakthrough of a honeycomb 
structured body. 

[Claim 24]The 1st electrode inserted in said electrode means at at least one 
breakthrough of said honeycomb structured body, The substance processing unit 
according to any one of claims 1 1 to 1 6 characterized by making it generate discharge 
plasma in the direction which provides the 2nd electrode inserted in other at least one 
breakthrough of a honeycomb structured body, and intersects perpendicularly with an 
extending direction of a breakthrough of a honeycomb structured body. 
[Claim 25]The substance processing unit according to claim 24 making the 1st and 
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2ncl electrodes inserted in a breakthrough of said honeyconnb structured body into an 
electric conduction line which it let pass to a breakthrough. 

[Claim 26]The substance processing unit according to claim 24 considering it as a 
conductor filled up with the 1st and 2nd electrodes inserted in a breakthrough of said 
honeycomib structured body in a conductive layer laminated on a wall of a 
breakthrbu^. or a breakthrough. 

[Claim 27]The substance processing unit according to any one of claims 1 1 to 26 
forming rugged structure in a wall of a breakthrough of said honeycomb structured 
body. 

[Claim 28]The substance processing unit according to any one of claims 1 1 to 27 
arranging said honeycomb structured body to two or more parallel. 
[Claim 29]The substance processing unit aecordihg to ^hy one of claims 1 1 to 27 
arrangihg said honeycomb structured body in series to two or more tandems. 
[Claim 30]The substance processing unit according to claim 29 c<jnstitutihg so that 
dischairge voltage which is different in inter-electrode [ of twd or more of said 
honeycomb structured bodies ] may he impressed. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method and device which make 
discharge plaisma act on the fluid containing the substance which should be processed, 
and process this substance. 

It is related with a substance disposal method arid a device suitable for disassembling 
toxic siubstances, such as dibxin cbhtaihed in the emissibh gas discharged 
[ especially ] from ah ihcitieratibn system, to a harmless substahce by discharge 
plasma. 

[0002] 

[Description of the Prior Art]AlthbUgh various toxic substances are contained in the 
exhaust gas discharged from a city type incinerator or the combustion furnace of the 
incineration system of industrial waste, dioxin carries out a toxic substahce and 
attracts attentioh these days other than NO^ and SO^. After decreasing these toxic 
substances below on a safe level, various disposal methods are proposed importahtly 
[ dischargihg into the atmosphere ] therefore. 
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[0003]However, each thing by which the conventional proposal is made has the fault 
that equipment becomes large-scale, processing efficiency is low, or a running cost is 
high, or a maintenance is troublesome and there is etc., and there are many problems 
in respect of utilization. For example, although the electrostatic precipitator is used in 
many incineration systems, and a bag filter has come to be used instead of one and 
the idea **** cage of the source of a dioxin generation, and an electrostatic 
precipitator, a bag filter is lacking in endurance, and its maintenance control is 
troublesome* 

[00043lt is made to react to the toxic substance which mentioned above the electron 
generated by corona discharge, dielectric barrier discharge, etc. as what reduces such 
a fault; and changing into a harmless substance or aiming at promotion of prehension 
is proposed. For example, as shown in drawing 1, form the wire electrode 2 in the 
center of the conductive pipe t called a coaxialr^circles telescopic reaction vessel, 
and the pulse power 3 is conneeted between these pipes and a wire electrode. Corona 
discharge is generated in a pipe and emission gas is passed from one end of the pipe 1 
to the other end, and the radical generated by corona discharge and the accelerated 
electron are made to react to dioxin, NO^, and SQ^, it decomposes, and carrying out 
conversion to a harmless substance is known. 

[0005]The thing using dielectric barrier discharge as shown in drawing 2 as a 
modification of the exhaust gas treatment method using the pulse discharge plasma 
mentioned above is also proposed. In this method, the pipe 4 which becomes the inner 
circumference of the pipe 1 which comprises an electrical conducting material from a 
dielectric is formed, and the wire electrode 2 is airranged at the center of this 
dielectric pipe. He connects AO power supply 5 between the condyetive pipe 1 and 
the wire electrode 2* and is trying to cause barrier discharge in this ca$e. 
[0006]As shown in drawing % two or more plate electrodes 6 of each other are 
arranged in parallel, the wire-like electrode 7 i$ arranged between adjoining plate 
electrodes, and what connected these electrodes to the pulse power 3 is proposed. In 
this case, he passes between the sequential plate electrodes 6, and is trying to make 
the exhaust gas containing the substance which should be processed react to the 
pulse discharge plasma generated between the plate electrode 6 and the wire 
electrode 7. Such a processing unit is indicated by Hiroyuki Yasui as "exhaust gas 
treatment technique by pulse corona discharge'', for example in the Institute of 
Electrical Engineers of Japan, 119 volumes, No. 5, and 1997. 
[0007] 

[Problem(s) to be Solved by the InventionjIn the substance disposal method by the 
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conventional discharge plasma mentioned above, since the wire electrode is arranged 
at the center of a fluid channel of having a comparatively large cross-section area, 
there is a problem that the space through which a fluid flows is covered and discharge 
plasma does not occur uniformly. For example, in the example shown in drawing 1 . as 
shown in drawing 4 and 5, discharge plasma concentrates only around the wire 
electrode 2, and the discharge plasma in iJie outside is dramatically weak. Thus, when 
discharge plasma has localized in a fluid channel, the probability that the specific 
substance contained in a fluid will react to the electron generated by plasma becomes 
low, and there is a probtem that processing effici^^hcy is low. Such a problem is the 
same even when using a plate electrode and a wire electrode as shown in drawing 3 . 
[OOOSiAlthbugh puls^ power and AC power supply are connected to ihter-electrode 
[ tvvo ] in the conventidhal substance disposal method mehtiohed above, For example, 
in order to decompose the didxih contained in exhaust gas, it is necessary to make it 
react to an electrbh With considerablie hi^h energy but, and generating such a high 
energy electron efficiently is not considered deeply. That is, even if it impresses a 
mere volts alternating current to inter-electrode, an electron with desired high eheirgy 
cannot be generated efficiently. That is, when using AC power supply, as the curve A 
of the graph of drawing 5 shows, most electrons with about 1 eV of energy are 
generated, but the density of an electron with around 5-eV energy becomes low. The 
density of the electron which, on the other hand, has about 3-10-~eV energy to 
decompose dioxin efficiently is low, and processing efficiency becomes low. 
[G009]Even when using pulse power, it is important for decomposing dioxin efficiently 
to make steep the standup of the voltage pulse generated between discharge 
electrodes for generating of thie electron which has about 3^1 0-^eV energy, and it is 
important to shorten ptil^fe width. It is possible to use the pulse power using the 
thyratron as an active device for the purpose. Although a standup is steep as shown in 
drawing 7 > pulsi9 width is also short and discharge current also has the feature that it 
is large, in the pulse power using a thyratrbn, the short-life characteristic which 
becomes expensive [ the price with low power efficiency which becomes larger-sized ] 
changes temporally, and there are problems, like maintenance takes time and effort. 
When Using it with a garbage incineration system especially, the power consumption in 
cathode heaters etc. is large, and it becomes expensive in respect of a replacement 
cost etc., is short-life, and is hot suitable at the point that maintenance takeis time 
and effort. 

[0010]In order to solve such a problem, power efficiency is high and it is desirable for 
a life to use the pulse power using the semipermanent semiconductor device as a 
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switching element. As this semiconductor device, it is GTO (Gate Turn-off Thyristor). 
Although there are IGBT (Insulated Gate Bipolar Transistor) etc., In GTO, as shown in 
drawing 8 , a standup is dramatically loose, and pulse width is also long, and unless 
involved large-scale circuits, such as a magnetic compression circuit, are established 
in multistage, an electron with desired energy is ungenerable by high density. As IGBT 
also shows to drawing 9, a standup is steep and pulse width is also shorter than GTO, 
but it is difficult to realize sufficient pulse rising characteristic to generate the 
electron which has the about 3-10-eV energy for decomposing dioxin efficiently in 
high density. 

[OOl l jThe purposte of this invention tends to provide the substance disposal method 
and device which can process a substance efficiently by generating discharge plasma 
uniformly along the passage which passes the fluid containing the substance which 
should be processed. 

[00 12] Other purposes of this invention tend to provide the substance disposal 
method and device which can process a substance efficiently especially by the pulse 
discharge plasma which generates an electron with the high predetermined energy 
which processes a predetermined substance efficiently by high density. 
[0013]The purpose of further others of this invention tends to provide the substance 
disposal method and device which can be made to generate the pulse discharge 
plasma which generates an electron with the high predetermined energy mentioned 
above by the high-speed pulse power which uses a semiconductor device as a 
switching element. 
[0014] 

[Means for Solving the Problem]A substance disposal method of this invention 
generates discharge plasma inside a honeycomb structured body of electric insulation 
which has two or more breakthroughs which a fluid containing a substance which 
should be processed passes, Special material in a fluid which passes a breakthrough is 
made to react to a radical generated in this discharge plasma, or an accelerated 
electron, and is processed. 

[001 5]A substance processing unit by this invention is provided with the following. 
A honeycomb structured body of electric insulation which formed mutually in parallel 
two or more breakthroughs which a fluid containing a substance which should be 
processed passes. 

An electrode means which generates discharge plasma which accelerates an electron 
which reacts to special material in a fluid which passes a breakthrough, and is 
processed inside this honeycomb structured body. 
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A power supply which impresses an electric field which is connected to this electrode 
means and generates discharge plasma within a breakthrough of said honeycomb 
structured body to an electrode means. 

[0016]In a substance disposal method and a device by such this invention, Since a gas 
containing a substance which should be processed along with a breakthrough of a 
honeycdrrib structured body, or a fluid, i.e., a fluid, is poured and it was made to make 
an ihsidei of this breakthrough generate discharge plasma. The whole section of a fluid 
channel will be covered, discharge plasma will come to be generated unifdrmly. 
probability that a substance Will react to a radical in discharge plasma or an electron 
will becdhle high, and processihg efficiency will improve remarkably. 
[001 7]Althbugh a substance disposal method and a devide by this invention mentioned 
above are applicable to various uses, It is preferred to apply to a use which 
disassembles toxic substances, such as dioxih contained in emissldn gas especially 
discharged from city type garbage or an incineration system of industrial waste, HO^, 
SO^, to a harmless substance by a reaction with plasma generated inside a honeycomb 
structured body. In such a use, it is preferred especially to perform a pulse discharge 
which generates specifically so much a high energy electron which makes discharge 
plasma which makes it generate inside a honeycomb structured body pulse discharge 
plasma, and disassembles toxic substances, such as dioxin, efficiently. Although this 
pulse discharge is made into pulse corona discharge, since it is easy, a pulse discharge 
is only called below. 

[0018]It is preferred for energy of a high energy electron which disassembles 
efficiently tdxic substanbes, such as didxin generated in such pulse discharge plasma, 
to be referred to as 3 eV - 10 eV. In oirder to generate ah eledtrdri which has such 
energy by hiigh density, it is preferred to make pi'eferably a pulse current rising 
charjacteristic for pulse discharges more than 1x10 ampere / secdhd mdre than 
5x10 ^nripere / second. It iS preferred for amplitude of pulse discharge current td 
consider it as thousands of A. 

[0019]Ih this Invention, a pulse generating circuit which uses an electrostatic 
inductidn thyristof as ah active device can be advantageously used as pulse power 
which generates such a pulse. According to such aii electrostatic induction thyristdr, 
compared with a pulse generating circuit using a thyratron mentioned above, it can do 
small, and power cdnsumptidh can also be stopped low, a life is also semipermanent, 
maintenance is also easy and cost can also be lowered. Compared with GTO, IGBT, 
etc. which were mentioned above, a standup is dramatically steep, and current 
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capacity at the time of a flow can also be enlarged. Thus, by injecting an electric 
charge into an electrode steeply, between discharge electrodes, pulse voltage of a 
steep voltage buildup rate (dv/dt) is obtained, and desired discharge plasma can be 
generated. 

[Q020]According to this invention, it can be made to be able to generate in the 
direction parallel to a breakthrough of a honeycomb structured body, or discharge for 
generating plasma inside said honeycomb structured body can be generated in the 
direction which intersects perpendicularly with an extending direction of a 
breakthrough. 

[0021 3 For example, when generating discbarge plasma in the direction parallel to an 
extending direction of a breakthrough, voltage for discharge can be impressed 
between the 1st electrode provided in one end face of a honeycomb structured body, 
and the 2nd electrode provided in the end face of another side of a honeycomb 
structured body. Each of these 1st and 2nd electrodes can be constituted from a 
conductive mesh which adhered to the end face of said honeycomb structured body, 
or can consist of conductive layers laminated on the end face of a honeycomb 
structured body. These electrodes can also be covered with an insulating material. 
C0022]In generating discharge plasma in the direction which intersects perpendicularly 
with an extending direction of a breakthrough of a honeycomb structured body, 
Impress voltage for discharge between the 1st electrode of a honeycomb structured 
body mostly inserted in a central breakthrough, and the 2nd electrode that comprises 
a conductive layer laminated on a peripheral face of a honeycomb structured body, or, 
Voltage for discharge can be impressed between the 1st and 2nd electrodes that 
comprise a conductive layer laminated so that insulated separation might be mutually 
carried out to each wall of two or more breakthroughs of a honeycomb structured 
body. 

[0023]Voltage for discharge can also be impressed between the 1 $t electrode 
inserted in 1 or two or more breakthroughs of a honeycomb structured body, and the 
2nd electrode inserted in 1 of a honeycomb structured body, or other two or more 
breakthroughs. In this case, these 1st and 2nd electrodes can be constituted by an 
electric conduction line which it let pass to a breakthrough, or can be constituted by a 
conductor with which it was filled up in a conductive layer laminated on a wall of a 
breakthrough, or a breakthrough. 
[0024] 

[Embodiment of the Invention] Prawing 10 and 1 1 are the diagrams showing the 1 st 
fundamental composition of the substance disposal method by this invention. 
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Although one of the features of this invention constitutes the passage which lets the 
substance which should be processed pass and the honeycomb structured body 1 1 
which comprises an electrical insulation material is used for it as a member which 
constitutes the discharge space which generates plasma, In the 1st basic constitution, 
the electric field for discharge plasma is impressed in the direction parallel to the 
extending direction of two or more breakthroughs 12 formed in this honeycomb 
structured body. In this example, the mesh electrodes 13 and 14 made fr'om stainless 
steel are attached to the end face of the honeycomb structured body 1 1 , respectively 
for this purpose, and these mesh electrodes are connected to AG power supply 1 5. In 
this itivention, these mesh electrodes 13 and 14 can also be covered with an msuliating 
material. 

[0025]lh this example, the toxic substance contained in the exhaust gas discharged 
from a city type inciheratdr especiajly dioxih, NO^, SO^, etc. are made to react to the 
radical generated in discharge plasma, and the accelerated electron, and it 
decomposes into a harmless substance. The honeycomb structured body 1 1 is formed 
with cordierite ceramics, and the breakthrough 1 2 is formed at a rate of about five per 
1 square centimeter. The mesh electrodes 1 3 and 14 shall have a mesh size of 40 
meshes. AC power supply 15 is considered as good transformation which can output 
the voltage of a maximum of 70 kV, and makes frequency several kilohertz, for 
example, 5 kHz. 

[0026]The number per unit area of the breakthrough 12 of these honeycomb 
structured bodies 11, the mesh size of the mesh electrodes 13 and 14, and the output 
voltage of RF generator 15, Although it can decide in consideration of the flow of the 
exhaust gas contaihihg the substahc^ which should be prbceisised with the 
cross-^section area of the breakthrough 12, length, a diameter of the honeycomb 
structured body 11, etc., the concentration of the substance in exhaust gas, the 
cdhcehtratibh of the substance vvhich i^emialhs to exhiaust gas after prdcesMhg, etc., It 
is mainly preferred for the rnahufdcturing length arid diameter of a reason to a 
honeycomb structured body to be referred to ais 1 -1 00 cm and 5-^20 crh, respectively. 
The diameter of the inscribed circle of the breakthrough 12 can be selected among 
5--10 mm. 

[00273 Drawing 1 1 is a diagram showing the 2nd example that has the 1st fundamental 
composition of the substance disposal method by this invention, the same numeralis 
as a precedent are attached and shown in the same portion as a precedent, and the 
detailed explanation is omitted. Although the mesh electrodes 13 and 14 were 
connected to AC power supply 1 5 in the 1 st example shown in drawing 1 0 , it connects 
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with the pulse power 16 in this example. Although pulse discharge plasma is generated 
in the breakthrough 12 of the honeycomb structured body 11 by using such pulse 
power 16, In this invention, it is set as what generates specifically the high energy 
electron and radical which have the high energy which can decompose dioxin for this 
pulse power 1 6 effectively into pulse discharge plasma by high density. 
[0028]As shown in the curve B of drawing 6 s howing the relation of the electronic 
energy and density which are generated in pulse discharge plasma by things using 
such pulse power 16 in this invention, An electron with the about 3-10-eV high energy 
which can decompose dioxin efficiently can be generated by high density, therefore it 
can act as Kougami of the processing efficiency remarkably. 

[0029]Thus. as the pulse power 16 which generates an electron with the about 
3-10-eV high energy which can decompose dioxin efficiently by high density. A pulse 
current rising characteristic More than 5x10 ampere / second. It is preferred to use 
the pulse power which has the desirable steep characteristic 1x10 ampere / more 
than a second, there is little energy expenditure, has the high tension which is 10-70 
kV, and can make the current at the time of a flow thousands of A. The voltage buildup 
rate of the pufee voltage generated between discharge electrodes acGording to such a 
power supply is a 1x10 ^V/s grade. It is preferred for pulse width to consider it as 
hundreds of nanoseconds from several nanoseconds. Although the power supply 
which used the thyratron as a switching device can be considered as pulse power 
which can generate such a pulse discharge, it becomes large'-sized, power 
consumption is large, and it is high-cost, and is short-life, and maintenance of 
exchange etc. is aim troublesome. 

[003Q]In this invention, in order to cancel such a fault, the pulse power which uses an 
electrostatic induction thyristor as a switching element is used as the pulse power 16. 
Although drawing 12 is a graph which shows the characteristio of an electrostatic 
induction thyristor, its standup is steep and it can send big current. Of course, since 
an electrostatic induction thyristor is a semiconductor device, it can miniaturise, and 
its power consumption is also dramatically small, it is low-^cost, and its life is also 
semipermanent, and it does not require the time and effort of maintenance, either. 
Therefore, the pulse power which uses an electrostatic induction thyristor as an 
active device is the optimal as pulse power of the substance processing unit by this 
invention. In this invention, about 10-70 kV is preferred for the voltage swing of a 
pulse. About the repeat frequency of a pulse, it is several to about 1 0 kHz* 
[0031] Drawing 13 and 14 are the perspective views expanding and showing a part of 
3rd and 4th examples using a mesh electrode like the 1 st and 2nd examples mentioned 
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above. In the 3rd example shown in drawing 13 , sectional shape of the breakthrough 12 
of the honeycomb structured body 1 1 is made into a hexagon, Shape of the mesh of 
the mesh electrode 13 is made into a rectangle, and in the 4th example shown in 
drawing 14 , sectional shape of the breakthrough 12 of the honeycomb structured body 
1 1 is made into a rectangle, shape of the mesh of the mesh electrode 13 is made into 
a corresponding rectangle, arid it i§ considered as the rectangle constituted s6 that a 
mesh electrode may not close the opening of a breakthrough. Iri this invention, it is not 
necessary to coincide the size of the mesh of the mesh electrode 13. shape, the 
sectional shape of the breakthrough 12 of the honeycomib structured body 1 1, relative 
position relation with a mesh, etc. in this way. A mesh electrode covers the whole 
honeycomb structured body 11, arid discharge plasma should just generate it ais 
uniformly as possible. 

[0032]Drawirig 15 shows the cdmpbsitidn of the 5th example of a substance 
processirig uriit based on the 1st basic cdristitutibri of thiis iriventibri, and drawirijg 16 is 
a perspective view expanding and showirig a mesh electrode portion. In this example, it 
forms by the conductive layer which laminated the mesh electrodes 17 and 18 linked 
to the pulse power 1 6 on the both-ends side where the honeycomb structured body 
11 counters mutually. Thus, by forming by the conductive layer which laminated the 
mesh electrodes 1 7 and 1 8 on the end face of the honeycomb structured body 1 1, the 
mesh electrode which does not plug up the opening of the breakthrough 12 can be 
obtained easily. 

[0033] Drawing 17 and 18 are the cross-^sectional views and longitudinal sectional 
views showing the situation of the pulse discharge plasma generated along with the 
breakthrough 12 of the honeycomb structured body 11, when a pulse is impressed 
from the pulse power 1 6. As shown in these drawings, in this inventibn, discharge 
pliasma is geinerated along with the breakthrough 12 of the honeycomb structured 
body 11, Therefbrei, the reactlbri of the high eriergy elebtrbri arid gerieratlbn radical 
which are gerierated iri pulse discharge plasma, and the dioxiri cbntained iri exhaust 
gas cart decompose a line crack and dibxin efficiently Very efficiently. Iri this invention, 
it was checked that discharge plasima serves as surface creepage gerierated over the 
inrier surface of the breakthrough 12 of the horieycorhb structured body 11. 
[0034]In the 1st the 5th example which were meritioried above, although the 
discharge electric field was given in the direction parallel to the extending direction of 
the breakthrough 12 of the honeycomb structured body 11, discharge plasma, A 
discharge electric field is given in the direction which intersects perpendicularly with 
the extending direction of the breakthrough 1 2 of the hbneycomb structured body 1 1 
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in the 2nd fundamental composition of this invention. Drawing 19 is a perspective view 
showing the 6th example of the substance processing unit by this invention based on 
such 2nd fundamental composition. In this example, the electrode 22 which comprises 
the conductive layer of the honeycomb structured body 1 1 which the wire electrode 
21 was mostly formed in the center in parallel with the breakthrough 12, and was 
laminated on the peripheral face of the honeycorrib structures! body is formed, and 
these electrodes are connected to the pulse power 16. Also in this example, pulse 
discharge plasma will be uniformly generated inside the breakthrough 12 of the 
honeycomb structured body 1 1, and Wie reaction of the toxic substance contained in 
the exhaust gas which passes along a breakthrough, and the high energy electron in 
plasma will be performed efficiently. 

[0035] Drawing 20 shows the 7th example of the substance processing unit by this 
invention which transformed the example shown- in drawing W mentioned above, the 
example shown in drawing 19 - — the honeycomb structured body 11, although the one 
wire electrode 21 was mostly formed in the extending direction of the breakthrough 12 
at the center, In this example, two or more wire electrodes 21 are fixed to the 
breakthrough 12, one end of through and these wire electrodes is fixed to the electric 
conduction plate 23, the other end is fixed to the electric conduction plate 24, and 
these electric conduction plates are connected to the pulse power 1 6. In this case, 
although it is not necessary to let the wire electrode 21 pass to all the breakthroughs 
1 2, it is preferred that you cover many whole breakthrough and make it distributed 
uniformly* 

[0036] Drawing 21 shows the 8th example of a substance processing unit based on the 
2nd fundamental composition by this invention. In the example shown in drawing 19 
mentioned above and 2Q, although formed by the conductive layer which laminated the 
electrode 22 on the peripheral face of the honeycomb structured body 1 1 , in this 
example, all the electrodes are constituted by a wire electrode^ and it lets these pass 
to the breakthrough 12 of a honeycomb structured body. In this case, it is preferred to 
arrange so that the whole breakthrough may be coveredv discharge plasma may occur 
uniformly and the wire electrode 25 of the 1st group and the wire electrode 26 of the 
2nd group may distribute uniformly. 

[0037] Drawing 22 shows the 9th example that transformed the 8th example shown in 
drawing 21. Although it let the wire electrodes 25 and 26 pass to the breakthrough 1 2 
of the honeycomb structured body 1 1 in the 8th example, these electrodes are formed 
in this example by the rod electrodes 27 and 28 which filled up with and formed the 
electrical conducting material in the breakthrough. It is better to distribute quite 
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coarsely and to form the breakthrough 12 which allocated the rod electrodes 27 and 
28 in such composition, as shown in drawing 22 since it is closed thoroughly. 
C0038] Drawing 23 shows the 10th example of a substance processing unit based on 
the 2nd basic constitution by this invention. In this example, the tst and 2nd strip 
electrodes 31 and 32 are formed ih the wall of the breakthrough 12 of the honeycomb 
structured body 1 1 , and the pulse power 1 6 is eonnetjted among these strip 
electrodes. After it forms such strip electrodes 31 and 32 by vapor-deisdsiting an 
electrical conducting material after laminating a suitable mask on a wall, for example 
or they form a conductive mateirial layer ih the whole wall of a breiakthrough, via a 
mask, tJie^ part can be removed seleetively and they can fdrhl it. Although providing in 
all the breakthroughs 1 2 is preferred, it is not necessary to necessarily rnake such 
such strip electrodes 31 and 23. 

[0039]Ih the example nientidhisd above, although only the one honeycomb structured 
body 11 shall be used, when processing a lot of exhaust gas, the total area of the 
opening part of the breakthrough 12 may be insufficient. In such a case, two or more 
honeycomb structured bodies 11 are arranged vertically and horizontally like the 1 1th 
example shown in drawing 24 , and a big effective area product as a whole can be 
obtained. In this example, the mesh electrode 35 provided in one end face of these 
honeycomb structured bodies 1 1 is eohnected common to one output terminal of the 
pulse power 16, and the mesh electrode 36 provided in the end face of another side is 
connected common to the output terminal of another side of the pulse power 1 6. 
Therefore, see to the flow direction of the exhaust gas which should be processed, 
and it is arranged in parallel, and these honeycomb structured bodies 1 1 are 
connected electrically and ih parallel. 

[0040] Whdn there is much content of the toxic substance ih exhaust gas, or when the 
acceptable value of the ullage of the toxic substance ih the exhaust gas after 
processing is remarkable and small; it may not be satisfied with ohe honeycomb 
structured body of such a demahd ehdiigh. In such a case, although what is hecessary 
is just to use a honeycomb structured body with lohg length, when it becomes long, 
discharge voltage becomes high and there is a practical problem. Then, ih the 1 2th 
example of this invention, as shown in drawing 25 , tWd or more honeycomb structured 
bodies 11a, lib, 11c, and lid are connected in series. In such tandem arrangement, 
the mesh electrode provided in the end face of each honeycomb structured body is 
connected to one output terminal of the pulse power 16, and the output terminal of 
another side by turns. 

[004 1] Drawing 26 shows the 13th example of the substance processing unit by this 
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invention which arranged two or more honeycomb structured bodies 11a~11f to the 
tandem. Although it shall have the same structure and a size and the same voltage 
was made to impress ail the honeycomb structured bodies arranged to the tandem 
between the end faces of each honeycomb structured body in the example shown in 
drawing 26 , the length of a honeycomb structured body is made different, and the 
voltage impressed between the end faces is also made different in this example. 
Namely, see to the flow direction of exhaust gas and the first two honeycomb 
structured bodies 11a and lib are made into what has short length, The mesh 
electrode provided in the both-ends side is connected to the 1 st pulse power 1 6a, 
The length of the following two honeycomb struqtured bodies 11c and lid is 
lengthened, a mesh electrode is connected to the 2nd pulse power 16b, and the length 
of the two remaining honeycomb structured bodies lie and 11f is shortened* and 
connects the mesh electrode of the both ends to the 3rd pulse power 1 6g. 
[Q042]The honeycomb structured bodies 11a and l ib connected to the 1st pulse 
power 1 6a constitute a reserve excitation region, and excite preparatorily the toxic 
substance contained in exhaust gas. The honeycomb structured bodies 1 1c and 1 1d 
connected to the following pulse power 16b constitute this excitation region, and 
disassemble the toxic substance excited in the reserve excitation region. The two 
remaining honeycomb structured bodies 1 1 e and 1 1f constitute a back excitation 
region, and disassemble the toxic substance which is not disassembled by this 
excitation. In consideration of such a function, the 1 st - the output peak voltage of 
the 3rd pulse power 16at 16b^ and 1 6c can be 15 k% 20 kV, and 3Q kV, respectively. As 
a honeycomb structured body, mesh width can use the thing of 6 mm squares, for 
example. The optimal discharging condition for each reaction is realizable by adjusting 
the size of a honeycomb structured body, the amplitude of pulse voltage, and pulse 
width. 

[0043]Drawjng 27 shows the shape of the wall which forms the breakthrough 1 2 of the 
honeycomb structured body 11 in the 14th example of th0 substance processing unit 
by this invention. In the example mentioned above, although the wall of the 
breakthrough of a honeycomb structured body was made flat, unevenness is formed in 
the wall of the breakthrough of this honeycomb structured body by this example. This 
rugged structure can form many slots in ring shape, or can carry out embossing, or 
can form a random projection in the wall of a breakthrough, and can form it in it easily, 
for example. Although rugged structure was formed all oyer the wall of a breakthrough, 
it may form in a part. 

[0044]When rugged structure is formed in the wall of the breakthrough 12 of the 
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honeycomb structured body 11, it is disturbed by this unevenness and becomes a 
turbulent flow, and exhaust gas will be stirred, the probability of the reaction of a toxic 
substance and a high energy electron becomes high, and processing efficiency of the 
flo¥/ of exhaust gas will improve so much. Even if it forms such rugged structure in the 
wall of the breakthrough 12 of the honeycomb structured body 11, it is almost 
uhihfluential to generating of discharge plasma. 

[0045] Drawing 28 shows the composition of the whole refiJse incineration plant in 
which the substance processing unit by this invention was formed. The collected 
garbage burns in the combustion furnace 41 first, and the exhaust gas discharged from 
a combuistion furnace is introduced to the settling chamber 43, after slaked lime is 
added in the process odhveyed through the duct 42. After the dust which is; the 
particles currehtly distributed in exhaust gas in this settling chamber 43 is removed as 
soot dusti it is conveyed to the toxic substance decomposing chamber 45 which hais 
the substance processing unit 44 by this invention. In this toxic substance 
decdmposihg chamber 45, as mentioned above, when it passes along the breakthrough 
of a honeycomb structured body, toxic substances, such as NO^, SO^, and dioxin, 
react to the discharge plasma generated here, and are disassembled. Thus, the 
exhaust gas which the toxic substance was disassembled and became harmless is 
emitted into the atmosphere through the chimney 46. 

[0046]This invention is not limited to the example mentioned above, and many change 
and modification are possible for it. For example, although applied to disassembling the 
toxic substance contained in exhaust gas in city type garbage or the incineration plant 
of industrial waste in the substance treatment technique by this invention in the 
example mentiohed above, The substance treatment technique by this invention is 
applicable to the flue gas treatnneht in other institutiohs, plasma compdsitiori of ah 
organic compound, deposition of silicon by decomposition of Silang, etc. It is 
applicable also to processing of chlorofluocarboh, trichloroethylene, etc. 
[0047]Alth6ugh it let the gas containing the Substance which should be processed 
pass to the breakthrough of the honeycorhb structured body in the exairtiple 
mentiohed above, it may be made to pour to a breakthrough the fluid containing the 
substance which should be processed. However; the fluid needs to be insulation in this 
case. 
[0048] 

[Effect of the !nvention]As mentioned above, in the substance disposal method and 
device by this invention. Discharge plasma is generated for the fluid containing the 
substance which should be processed to the breakthrough of a honeycomb structured 
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body inside through and this breakthrough, Since make the electron generated in this 
plasma, and a predetermined substance react, and a substance is disassembled or 
conversion is carried out. the whole honeycomb structured body can be covered, and 
discharge plasma can be generated uniformly, therefore processing efficiency 
improves remarkably. 

[0049]Since the high energy electron which can decompose the dioxin in exhaust gas 
effectively by using predetermined pulse power as a power supply which generates 
discharge plasma is selectively generable by high density, It is suitable for being able 
to decompose the dioxin which was conventionally difficult to decompose to an 
efficient harmless substance, therefore applying to the incineration plant of city type 
garbage or industrial waste. 

[0050]By adopting the pulse power which uses an electrostatic induction thyristor as 
a switching element as such pulse power, can start a high current rapidly and, 
moreover, are small, Power consumption is small, a life is also semipermanent, and is 
easy to perform maintenance, and not only an initial cost but a running cost can be 

made low. 

[0051 ]In the example it was made to impress an electric field to the extending 
direction of the breakthrough of a honeycomb structured body, since the surface 
creepage in alignment with the wall of the breakthrough occurs, a discharge region 
spreads, the reaction of the electron generated in discharge plasma and a 
predetermined substance is promoted, and processing efficiency improves. 
E0052]As for an electrode pattern, it is effective in generating discharge in the whole 
honeycomb structured body to prevent covering an insulator (for example, SiOg, 
aluminumgOg, Teflon), and discharge turning into arc discharge in many cases. 
[0053]SinGe the processing unit by this invention can be applied to an established 
garbage incineration facility, a thermal power plant, a blast furnace, etc. and one 
solution to an environmental problem can be given, the big spread effect is expectable. 
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